Lead stimulates the glutathione system in selective regions of rat brain.
Lead (Pb) is a highly neurotoxic agent that causes functional and structural abnormalities in the brain. Glutathione (GSH) is a main molecule involved in the protection mechanisms against Pb itself and against reactive oxygen species generated by the metal. This study was carried out to investigate the effect of Pb on the glutathione system in several regions of adult rat brain. In the model of Pb toxicity, adult Wistar rats were exposed to 25 mg of lead acetate/kg b.w. for 3 days. Glutathione and the related enzymes i.e. gamma-glutamylcysteine synthetase (gamma-GCS), glutathione reductase (GR) and glutathione S-transferases (GSTs) were examined in the hippocampus, cerebellum and forebrain. In the cytosolic fraction the concentration of total GSH and the activity of GR increased only in the cerebellum of Pb-exposed rats. Higher increases of both parameters were observed in mitochondrial fraction obtained from the cerebellum and hippocampus. The activity of cytosolic enzyme--gamma-GCS was enhanced only in the forebrain. Regarding cytosolic GSTs, changes in the activity together with enhanced relative density of enyme protein were found in the cerebellum and hippocampus. Generally, activation of the glutathione system observed shortly after Pb treatment suggests the protective response of the brain to toxic insult. Regional differences in the pattern of these changes may coincide with different susceptibility to Pb. Present results suggest also that mitochondrial mechanisms might account for lead toxicity.